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Abstractm

The Operator-Machine Interface at the Antares Laser Facility
providms the operator with a means of controlling the laser sys-
tem and obtaining operational and performance information. The
goai of this Interface is to provide an operator with access to
the control system in ● comfortable way, and to facilitate rneet-
inq operational requiremmts,

UaI describe the philosophy ●nd requirements behind this
Interface, the hardware used in bui!ding It, and the software
environment .
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I. INTRODUCTION

The Antarr?s Laser Facility is the world’s larqast carbon
dioxide lase,” (Ref. 4). This 40-kilojoule laser was designed to
study inertial confinement fusion procegses using carbon oioxide
lasers. de have designed and built an Operator-ilachine Interface
at this facility in order to provide the operato- with a fieans of
controlling the laser systam and obtaininq operational and per-
formance data. The goal of this Interface is to provide an
operator with ● cc~ss to the cGntrol systm in a manner which is
comfortable, ●nd to faclli~ate mMing operational r~quirements.
We hav. ●chieved this goal by prouiding the operator with an
interaciue color graphic% system which is “user-friendly”) that
is, it prouidms qood re~poflse, good promp?s, feedback, and good
r-covery capability (Raf. 2), Id- haum used the senses of sight,
color, touch, ●nd sound.

Tha Antareti project has ●p~roximately i60 pQople working on
tl]e la~~r gys~e~ of’ which ●bout 3S are assign~d to ?h~ control
~~ystem. Of the coritrol sygtem p~rsnnnel 10 arc involved in the
software effort, Three p-ople ● re nou uorking on the Opmrator-
Plachinm Interface,

11. THE CONTROL SYSTEM

The control sy%tm for which th~ Operator-1’lachinm Interface
uau built is responniblm fop operations such ● s the puls~ pourer
systmm requir.d to pump th. carbon dioxide laser, thm ●licj,lmamt
of the optical tranmport systmr, ●nd the facility safety sy%tem.
It is ●lso responsible for thm ●cqtiifiition of data from the
●lectrical ●nd l~ser diaqnosticm symtetts, Them- systmmm ~re
operatad in ●eueral modmsl checkout ●nd maintenance, stand-alone
~ljb-gy~tem aut~matic operation, and int~qratml automatic opera-
tion (Ref. i).

The control symtam will ●ventually control and •cc~pt data
t’ron approxi~ately 3100 channels. It will acquira, ntore, and
display approximately 200)000 bytes of information p~r laser fir-
ing ●nd control about ii!l interacting procmmnes. IT mumt perfot’m
the~e taaks in an ●nuironmcnt of %evar*m elactromaqn.tic iatarfar-
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ence genmrated by ths laser.

The control system consists of one Digital Equipment Cor-
poa tion (DEC) PDP-il/70, four ~EC PDP-li/60’s, one DEC
PDP-Ll./34, and several dozen DEC LSI-IIS. The larger nachines use
the Uh~X operating system (Ref. !;), ●nd the LSI-il’s use a
stand-lone manager written locally. All of the control system
computers ● re connected in a locally written network. Operator-
Machine Interface terminals are prouided ●t the locations shotm
on the Antares Control Syste~ Implementation diagram (Figure i)
where the stick fiqures are shoun.

III. THE INTERFACE PHIL(JSOPHY

The major requiremmt is to provide a comfortable and
friendly Operator-Machine Interfacm. The optvator should feel
that he or she is a part of the las~r system and in control of
the events that are taking place. More pr~cisely, the Interface
should have a quick and accurate response to operator requests,
and should prouid~ a complete and easy to assimilate view of the
laser sys~em performance. The Intc?rface should perform in a
smooth and predictable manner, and not cause any surprises, It
should be consistent ●nd easy to learn. The operator should not
be paced by the system nor be required to do ur,necessary tasks.

In order to satisfy these requirements, we have adopted and
documented a collection uf philosophies, standards, harduare,
software, ●nd utiliti.s. The hardware, softuarc, and utilj.ties
are the tools of the InterFace, and the philosophic% and stan-
dards form the guidelines fcr! the proper use of thosa tools,

These philosophies and slandardm play a major role in deter-
mining the quality of the Operator-Hachine Interface. Th@y guide
those designing a color terminal display for any particular sub-’
9yster+ at Antares. Among those items standardized ● re the sym-
bols, colors, status I’epresen*atioir style, and prompt% trJ be used
on displays.

The gmteral approach is to use a touch panel on the display
screen instead of a keyboard, A di~play containing buttons
●rid/or schematic r-presentations of components is prm%ented to
th~ operator. Buttons ●nd components that ● re selectable ● re
highlighted . To select some function, the operator touches an
item on the screen. This remultm in some control system action
or ● new set of highlight-d ●ctionm, By carmful use of un~orq
●nd actionm, the operator is essentially lcd through a sequence
of leqal operations,

IV, THE INTERFACE HARDWRE

The harduare approach ●dopted im r~praaented in Fiqure 2,
Thw motivation t“or this configuration i% mostly from thst par+’or-



mance requircwents placed on the Operator-Machine Interface. To
be ●ble to change displays in just a few seconds dictates that
thm display information not b- sent over ● 9600 baud smrial link.
A sinple display file could have from 2000 to 3000 bytes of
information, but ● complex display could hau~ ● s many ● s 10)000
bytms. At ● transfer ratm OF less than 1000 bytes par second,
this would require from 3 to ouer 10 seconds to ermct ● display
on thm scrmn. To solvm this problem w- hau~ provided local (to
th. color tmminal) disk ●toraq~ for display information, and a
parallel int~rfacw to the color terminal.

Th~ LSI-ii sm~ias processors where chosen for tne host pro-
c~ssor since they ● rm Antares standards. Th@ LSI-li/23 was
selected to bm th- supporting procmssor for its speed. The Data
systems D@Sign DSDS80 disk was selected through compctitiu~ bid-
ding an ● specification for ● disk. It has a 7.S megabytes capa-
city, The Aduanc@d Electronics Dasign AED-Si2 uas ●lso salected
through compatitiv~ bidding on a specification for a color graph-
ics terminal. The Elographic Touch Panel wag selected because it
was the only touch pan-l on the markmt that had ● resolu~ion
equiualmt to thm AED-5i2 color t~rminal. Thm ?ouch panel’s
resolution is ●djustable to 4096 x 4096, but is pr~sently set to
512 x 512,

u. THE INTERFACE SOFTUARE

Thm sof~warm that supports th. Operator-Hachine Interface
has bmn orqanizmd in thm ream- manner as the software that sup-
port= the rest of th~ Antares Control Syst@m. This provides uni-
formity, facilitates isplmmmntation, and aids in maintenance.

Figure 3 shows thm procedure followed by a display designer
when building ● color dimplay for ● particular part of ttr~ sys-
tem. Thm demign~r might start with ● sketch obtained from thm
project-mngin~mr for the particular sub-system, Ueinq the
Rntares Gr~phics Editor, th~ dmeiqnar would construct the static
display for thm color terminal. Thm Antar@s Graphics Compilar is
then um.d to translate th~ Graphics Editor output in~o a form
that th~ Op@rator-Machinm Intmrfacc softwar~ can use. This
information ●long with similar information for all other displays
is transfcrrmd to the local disk storage at the Operator-Harhin@
Interfacm station. Thm dssiqner than writes fhc softuare th~t
obtains the dynanic data from the lammr syst~m and eendm it to
th. C)p~rator-Machin@ Intmfac. station uh.re it is placad on tile
rtatic display (m-e F’igure 4).

“rho Ontar@s Opwrator-flachine Interface has been dmsigned in
a mann~r that prouidws a comfor~abla, ●amy to use int-rfacm (me.
Fiqur@ 5) for the fintarmm Opmators am WQ1l ● m providing ● modu-
lar systQm that im easy to chang~ and/or ●nhance. Additions or
ch~nqes to on- part of th~ systm~ c~n b- made without affectinq
other parts of thw systmm Thm Antarms Operator-liachine Intmfacm
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fits into the system hierarchy so that the ability to operate one
part of the system when other parts are not operational is
preserved.
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